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Effects of Straw Mulching and Vetiver Grass Hedgerows on Peanut
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Abstract; The study is aimed to identify the law of how soil property and peanut growth respond to soil
and water conservation (SWC) tillage in order to provide a scientific basis for preventing soil erosion,
improving soil fertility and increasing peanut yield in red soil sloping land. The impacts of three types of
SWC tillage practices, namely vetiver grass hedgerows ( VH) , straw mulching (SM) and vetiver grass
hedgerows plus straw mulching ( VH + SM ), on soil property and peanut yield were examined and
compared with conventional tillage ( CT) through a long-term located experiment in sloping land of red
soil. Results showed that after five years of the experiment, VH + SM and SM treatments could still
promote the growth of stem, leaf, root and fruit of its in peanut flowering and podding periods, and
created significant peanut yield increments of 460. 65 kg/hm® and 761. 11 kg/hm” with increasing rates of
6.19% and 20.32% , respectively, compared with CT. Although VH treatment had no obvious influence
on promoting peanut growth and yield, its effect on reducing erosion was remarkable, and thus its
comprehensive benefit were still better than that of CT. The three SWC tillage practices all improved the

chemical properties of soil to some extent compared with CT. Among them, VH + SM treatment exhibited
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the best performance, and increased the soil organic matter, total nitrogen and available phosphorus

contents by 36.81% , 64.03% , and 43.50% , respectively. Under VH + SM tillage practice, the soil

microaggregate (with diameter less than 2 pm) content and the total amount of main microbial population

were significantly higher than those under CT, indicating that soil physical structure and microbial activity

were improved. Hence, the SWC tillage practices were fit for sustainable agricultural development in arid

sloping land of red soil in South China. Especially, the combination mode of vetiver grass hedgerows plus

straw mulching had outstanding effect on improving soil quality and crop yield.

Key words: red soil sloping land; straw mulching; vetiver grass hedgerows; soil quality; peanut yield
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Tab.1 Growth characteristics and yield of peanut under different SWC tillage practices
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Tab.2 Soil chemical properties of different SWC tillage practices

Qb B /ﬁf)Uﬂi‘/(g-kg’]) %ﬁ/(g-kg") AR A/ (mg-kg™") LW/ (gkg™") MR/ (mg-kg™') CEC/(mmol-kg™ ")
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FAREE + WMEES 23.75+1.56° 2.28 +0.27° 96.83 £17.27" 0.79 +0. 13* 33.22 £4.59° 145.57 £13.72°
H AR 17.36 +0.47°¢ 1.39 +£0.31" 92.17 +14. 15" 0.65 +0. 06" 23.15 £2.19" 144.20 9. 44"
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Tab.3 Soil physical properties of different SWC tillage practices
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Tab.4 Soil bilolgical properties of different SWC tillage practices

s i A K/ BB/ MR, MUEWRR AR REGTE T/ TEEERTG L ER YRR R G
(CFU-g™") (CFU-g™") (CFU-g™ ") (CFU-g™") (pg(ged) ™) (mg-(g:d)™")  (pg(gh)™)
(2.76 £0.99)  (5.90 £0.28)  (1.47+1.10)  (1.80 £0.90)
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x 10 x 10% x10°" x 10%*
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x10°® x 103 x10°® x 10"
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AR BLANAE K- 72 e 4 AT, R ) b B 4
e R PE R IR S VE AR R . B AR RO + R O a5 b
IR 7 o b T ) - SR IR O MR RO, LU
BEVE ab 3 1 e B IR B 05 1 43 0l £ = 48. 90% Al
10. 50% 5 7 M2 5585 5 % HUBE VR B0 - S8 T 0 35 42 4
ZEARK o BRFERLA 55 5 W B i I S8 R w I T
FIZEAR KA, EREEMEREE + BEEEN -
S TR Bl T LU R AR AE 43 3 7. 46 50 2. 63
o A 40 B 2 ] S R A 3 TG W 25 S (P <
0.05), ZLEAYE TP MM RN AEB RS, &
BER, KRR, SRR A L, LA
BLBTFRGA ) 2 s A, L o ARl 3R 18, e
TR T A 25 T 005 1 0 5 SR IR 4 5 B A 15 i
S5 BT R K 43 S 12 0 b 3 25 0 ) T 0k 9 i A
K, A HE T - S840 5 5 19 3 A A3, 1 S T

CHLE TREAH T Tl T I 25 KA 005 A 2, R K A
FERFAERE I mT LAt 2 - 3wl A A R T Y
i R BRIR A AR
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FEA =R 20 A SRR R 1 B 00 A G R I R
W3R 5) R B 7 (CEC) (IR 54
A R IR AN G OC A R LR b M
(RS R A B3 . U ek A 1 5
B XAEY i 5 14 A LSRR Br 5 A 5% 20 B
R MY B LR B K R LR RS
ERETALKR, 5L pH HERFIEMRE, 5
FoR SV bR A G E AR B35, X 5 A I B 45 2R
HA -2 X FEEZE R NAEY ™ 52 R it
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Tab.5 Correlation coefficient between soil properties and peanut yield

P R - o o N j E£%  0.25~10mm
P A BT g ) i 4R £ AL CEC HE SALBR T e
2 0.569 0. 404 0. 186 -0.157 0.323 0.703 " 0.590 " -0.402 -0.353 0.359
Fitk /DT 2 wm A /NTF0.05 mm Eyun I T4 HIH TR T A Jix ity HE i ity RV W
S8 BIRBUREC ORI R Kt Kt Kt e AL NS N PR ol 1 1
EX 4 0.278 -0.219 —-0. 066 0.274 0.258 0. 101 0.240 0. 147 -0.439 0. 029

H:x P<0.05,
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